The extent to which early childhood programs produce long-term benefits in children's cognitive development, socialization, and school success is a matter of some controversy. This article reviews 36 studies of both model demonstration projects and large-scale public programs to examine the long-term effects of these programs on children from low-income families. The review carefully considers issues related to research design. It includes studies of preschool education, Head Start, child care, and home visiting programs, and focuses primarily on the effects of program participation on children's cognitive development. Results indicate that early childhood programs can produce large short-term benefits for children on intelligence quotient (IQ) and sizable long-term effects on school achievement, grade retention, placement in special education, and social adjustment. Not all programs produce these benefits, perhaps because of differences in quality and funding across programs. The article concludes with recommendations for future action. T he contribution of early childhood care and education (ECCE) to the healthy development and future well-being of children who are economically and socially disadvantaged has become a vital public issue with important implications for families, business, private philanthropy, and government. It will be shown through a detailed, critical review of research that public investments in quality early childhood care and education can produce important long-term improvements in the intellectual and social development of disadvantaged children. Unfortunately, because the United States underinvests in both the quantity and quality of early care and education, the nation forgoes many of the potential benefits at an annual cost estimated in billions of dollars.
T he contribution of early childhood care and education (ECCE) to the healthy development and future well-being of children who are economically and socially disadvantaged has become a vital public issue with important implications for families, business, private philanthropy, and government. It will be shown through a detailed, critical review of research that public investments in quality early childhood care and education can produce important long-term improvements in the intellectual and social development of disadvantaged children. Unfortunately, because the United States underinvests in both the quantity and quality of early care and education, the nation forgoes many of the potential benefits at an annual cost estimated in billions of dollars.
The above conclusions could easily come as a surprise to those who are familiar with the debates that have swirled around child care and other
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The Future of Children LONG-TERM OUTCOMES OF EARLY CHILDHOOD PROGRAMS Vol. 5 • No. 3 -Winter 1995 ECCE programs such as state-sponsored preschool education and the federal Head Start program in the past several years. There is widespread agreement that ECCE programs can produce short-term gains in disadvantaged children's performance on standardized tests of intelligence and academic ability and that some preschool programs have reduced later grade retention and special education placement. However, there has been considerable disagreement about how these gains are produced, what they mean, whether they persist, and what other long-term consequences might be expected. [1] [2] [3] [4] The disagreements regarding long-term effects are so extreme that it is impossible to make public policy recommendations without resolving some of them. The key questions to be addressed for ECCE policy are as follows:
1. What are the effects of ECCE programs on the cognitive development, socialization, and school success of disadvantaged children? How long do they persist?
2. Are some types of ECCE programs more successful than others (for example, home visits versus center-based programs; model interventions versus large-scale programs such as Head Start or traditional child care; programs that start at birth versus those that begin at age three or four years)? Do some children benefit more than others?
3. To what extent can the effects of model programs be generalized to existing public and private programs?
These policy questions are addressed by conducting a critical review of research on the effects of ECCE on disadvantaged children with an emphasis on cognitive development. This review focuses on long-term effects because they are the subject of greatest disagreement, and it includes a variety of ECCE programs-child care, early intervention, preschool education, and Head Start. The article concludes with recommendations for future action.
THE FUTURE OF CHILDREN -WINTER 1995 26

Research on Immediate and Short-Term Program Effects
Hundreds of studies have examined the immediate and short-term (that is, within a year or two after children exit a program) effects of ECCE programs of various types. These studies are found in two largely separate streams of research, one on the effects of ordinary child care on children from all backgrounds and the other on the effects of ECCE programs specially designed to improve the cognitive development of economically and otherwise disadvantaged children.
Initially, research on child care focused on potential negative effects on the motherchild relationship and the child's socialization, with less attention to cognitive development. More recently, child care research has begun to examine the effects of variations in both the quality of nonparental care and the child's home environment and family circumstances. Research on programs that served disadvantaged children first emphasized their effects on cognitive development, particularly IQ, but has since expanded to examine the effects of such interventions on other aspects of cognitive development and on socialization.
Short-Term Effects of Child Care
The child care research literature presents no consistent evidence that child care per se is harmful to child development, regardless of the age at which a child begins out-ofhome care. [5] [6] It does, however, indicate that variations in the quality of child care are important determinants of the impact of child care. Higher quality child care is associated with better cognitive and social development both while children are in child care and during their first few years of school. [5] [6] [7] [8] (See also the article by Frede in this journal issue for a discussion of the components of quality care.)
A recent investigation found that age at entry to or years of experience in child care during the preschool years influenced the reading and math achievement of children at ages five and six, but differently for children from high-and low-income homes. 9 For children from impoverished homes, earlier entry and/or more years in care produced a larger effect on reading scores than fewer years. Conversely, effects were negative for children in the highest-income families. The key may be differences in the quality of the children's home environments rather than income per se: children whose home environments were very highly supportive of cognitive development and socialization actually had lower scores if they had been in care outside their homes, while children whose home environments were relatively poor gained the most from outside care.
Short-Term Effects of Model Interventions
Several reviews of the intervention research literature have been written over the past decade. [10] [11] [12] The authors of those reviews conclude that programs designed for disadvantaged children, including those that are routinely provided on a large scale, can produce immediate boosts in IQ equivalent to about eight IQ points. This is a meaningful improvement in cognitive ability and can have important implications for children in terms of academic performance and placements in special education classes.
Effects of similar magnitude were found on preschool and kindergarten achievement measures. Changes of somewhat smaller magnitude were found for socioemotional outcomes such as self-esteem, academic motivation, and social behavior immediately after the end of the intervention. On average, these effects declined over time and were negligible several years after children exited the programs. However, some programs produced sizable gains that persisted at least into the first few years of school for IQ, achievement, and school outcomes such as grade retention and special education placement.
A variety of ECCE intervention approaches (for example, one-to-one tutoring, halfday preschool education, and child care)-some emphasizing direct instruction and others emphasizing child-initiated activities-for disadvantaged children seem to have worked equally well. However, the magnitude of the effects appears to be at least roughly related to the intensity, breadth, and amount of involvement with the children and their families. 10 One specific type of intervention, home visiting (alone or in combination with a centerbased program), may be relatively ineffective in directly improving children's development, although it may be more successful in improving maternal and child health, providing social support, or reducing child abuse and neglect. [13] [14] Since most of those reviews were written, four significant research projects have been undertaken to investigate the effects of ECCE for disadvantaged children: Project CARE, the Infant Health and Development Program (IHDP), Even Start, and the Comprehensive Child Development Program (CCDP). [14] [15] The programs are all still too new to have generated any long-term results, but their short-term results are fairly consistent with those of earlier studies. Project CARE and IHDP, which involved high-quality centerbased care, produced substantial immediate increases in IQ and some benefits in child language skills and child behavior. Even Start and CCDP, which offered weaker early childhood services for children but added parenting education or job skills training services for parents, had smaller benefits on child development but positive effects on outcomes such as parental expectations for children's academic success and enhanced utilization of other community social, health, and education services. (For additional Programs designed for disadvantaged children can produce immediate boosts in IQ equivalent to about eight IQ points.
information about these programs, see the articles by Yoshikawa and St. Pierre and colleagues in this journal issue.)
Results of the two research literatures appear to be converging: ECCE has important impacts on cognitive development and socialization of disadvantaged children immediately and in the short term. Effects depend on program quality, and cross-study comparisons indicate that effects are larger for well-designed, intensive ECCE interventions than for ordinary child care. From some studies, it appears that the effects of ECCE programs decline over time once children leave ECCE.
Research on Long-Term Program Effects
The children in many of the studies included in the preceding summary of short-term effects of ECCE have been followed over several years to generate information about the long-term effects of ECCE. This article reviews 36 such studies, identified through computerized and manual searches of the research literature, which meet four criteria: (1) the ECCE program studied began at age four or earlier (thereby excluding studies of kindergarten programs); (2) the target population for the ECCE program studied was children who were economically disadvantaged; (3) at least one aspect of cognitive development, school progress, or socialization was measured after age eight (third grade or later); and (4) the research design employed a no-treatment comparison group that was reasonably similar to the group of children who participated in the intervention.
The 36 studies were divided into two categories for review based on the nature of the ECCE program and the research design. In 15 studies, [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] researchers developed their own ECCE programs to study the effects of exemplary, or model, programs. In 21 studies, researchers investigated the effects of ongoing, large-scale public ECCE programs. Five large-scale studies examined state or local programs (including some supported with federal Title 1 funding), [31] [32] [33] [34] [35] five studied children who had attended Head Start and state or local programs, [36] [37] [38] [39] [40] and eleven examined Head Start programs. [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] 
Model Programs
The 15 studies of model programs are identified and described in Table 1 . Generally, these model ECCE programs were probably of higher quality than the large-scale public programs. They may have had more highly qualified staff, closer supervision of staff by experts, lower child-staff ratios, and smaller group size. These advantages were made possible by much higher levels of funding per child than are available to typical Head Start and public school programs. (See also the article by Frede in this journal issue.)
Services Offered
The model programs varied considerably in the services offered, their onset and duration, and when the programs operated (1962 to 1980). All but one (Verbal Interaction Project) provided classroom services. Most also offered home visits. Programs offered a range of other activities for parents, and, in three instances, these were extensive enough that they might be called parent support and development programs. 17, 19, 21 
Study Participants
In all but one study, most of the participating children were African American. The exception, the Houston Parent Child Development Center, served Hispanic families. All but one program served boys and girls; the Harlem Training Project served only boys. All but two studies did not select participants on the basis of IQ: the Perry Preschool study selected children based on low IQ scores (generally below 85), and the Milwaukee program served children whose mothers had low IQs (below 75).
The average level of mother's education was under 12 years in all studies, and under 10 years in five studies. [17] [18] [19] 23, 26 Most of the children in comparison or control groups began formal education at kindergarten, but, especially in the studies conducted in later years when alternative
The model ECCE programs were probably of higher quality than the large-scale public programs.
services were more widely available, a significant percentage of children in comparison groups could have attended preschool or child care programs.
Large-Scale Programs
The 21 studies of large-scale public ECCE programs are identified and described in Table 2 .
Services Offered
None of the large-scale programs enrolled children before age three, and most served children part day for one school year at age four. Typically, the studies do not describe the programs so that one must depend on general knowledge about public school preschool and Head Start programs to understand the services offered. The Head Start programs had broader missions than most of the other programs; their goals included improving health and nutrition, and providing services to parents and the community. 52 However, Head Start programs tend to have larger group sizes, pay teachers much more poorly, and may provide classes only part year. [53] [54] Classrooms tend to serve 15 to 20 children with a teacher and an aide, but there is considerable variation in the quality of educational experiences within these classrooms and in the parent involvement and other services provided. [53] [54] [55] In three large-scale program studies, children who participated in the ECCE programs also participated in other services. In the Cincinnati Title I study, most full-day kindergarten students had attended preschool and most half-day kindergarten students had not. In both Child Parent Center (CPC) studies, services began in preschool and continued to provide enriched educational experiences through third grade. In the Florida Learning-to-Learn and Head Start study, children received intensive services through first grade.
Study Participants
In all the large-scale studies, children and their families were low income. There is considerable ethnic and geographic diversity across studies. Most children are minorities, from single-parent families, and most parents are less educated, but substantial numbers of white children, two-parent families, and parents who are high school graduates also participated.
Research Design
The best research studies are those that are so tightly designed that one can conclude with confidence that the results obtained are due only to the intervention. In the ECCE literature, as in most, there is considerable variability in the quality of the research design, especially with respect to four key aspects of research design: (1) the ways in which the comparison groups were formed, (2) initial and follow-up sample sizes, (3) attrition, and (4) who was measured and how to assess effects of the program. Each of these aspects of study quality has important implications for the interpretation of study results. These implications are discussed briefly below, and the methodological concerns associated with each of the studies are listed in Tables 1 and 2 .
Formation of Comparison Groups
Generally, the strongest research design involves identifying a pool of potential participants and then randomly assigning some children to an experimental group and some to a control or comparison group. This increases confidence that estimated effects in these studies are due to the program rather than to preexisting differences between program and comparison groups.
If random assignment is not employed, then researchers usually attempt either (1) to construct a comparison group, matched as closely as possible on a number of characteristics thought to be relevant (for example, maternal education, family income level, ethnic or racial background), or (2) to construct a comparison group but then also use statistical techniques to control for initial differences on key characteristics. Unfortunately, in neither technique is it possible to know with certainty that one has matched or controlled for all the key characteristics, and that is why random assignment, which presumably equalizes the groups initially, is Most of the large-scale programs served children part day for one school year at age four. Table 1 Model Early Childhood Programs a Notes a Programs are grouped such that those enrolling children younger than three years old appear first, followed by those enrolling children after age three. b See the related endnotes at the end of this article for complete citations of the reports and/or studies in which program methods and outcomes are described. c Throughout Table 1 , E refers to the experimental or intervention group, and C refers to the control or comparison group. d IQs were measured using the WISC or WISC-R, unless otherwise noted. e Outcomes listed as E > C or E < C were statistically significant at the p < .05 level, at least (that is, likely to have occurred by chance no more than 5 times in 100). In some instances, the difference between the E and C groups was fairly large but not statistically significant, perhaps because of small sample sizes. Such outcomes are indicated as "E = C, but positive trend." f Results may be biased because of high attrition rates. g Results may be biased because children were not randomly assigned to experimental and control or comparison groups. h Results may be biased because school-administered tests were used to measure achievement. Grades: E > C, but for girls only Children Attendance: E > C, but for girls only E = 49 C = 39
Age 7 to 8 Age 7 to 8 and E = C at age 10 Achievement tests: E = C C = 18 E = 17 age 10 C1 = 33
Attendance: E > C C2 = 31
Teacher ratings: E = C, but positive trend for boys only Age 10 E = 16 Special education: E = C, but positive trend C = 16 for boys only E = 25%, C = 50% E = 244 E = 168 Post high school Not measured Special education: E= C, grade 12 C = 68 C = 51 E = 32%, C = 63%
Grade retention: E = C, grade 12 E = 26%, C = 58% Model Early Childhood Programs a Notes a Programs are grouped such that those enrolling children younger than three years old appear first, followed by those enrolling children after age three. b See the related endnotes at the end of this article for complete citations of the reports and/or studies in which program methods and outcomes are described. c Throughout Table 1 , E refers to the experimental or intervention group, and C refers to the control or comparison group. d IQs were measured using the WISC or WISC-R, unless otherwise noted. e Outcomes listed as E > C or E < C were statistically significant at the p < .05 level, at least (that is, likely to have occurred by chance no more than 5 times in 100).
In some instances, the difference between the E and C groups was fairly large but not statistically significant, perhaps because of small sample sizes. Such outcomes are indicated as "E = C, but positive trend." Grade retention: E = C E = 23%, C = 43% E = 60 E = 44 Post high school E > C at age 10 Achievement tests: E = C, but positive trend C = 53 C = 37 on StanfordBinet Special education: E = C, grade 12 E = 98.4 E = 5%, C = 6% C = 91. 7 Grade retention: E = C, grade 12 E = 38%, C = 53%
Grade 3 E > C at grade 3 Achievement tests: E > C C = 51 C = 49 E = 101.9 C = 93.6 Special education: E > C, grade 7 E = 14%, C = 39%
Grade retention: E = C, grade 7 E = 13%, C = 52% usually thought to be the most rigorous methodological approach.
Of the 36 studies included in this review, 7 of the 15 model program studies formed comparison groups by random assignment. 56 None of the 21 large-scale public program studies used random assignment.
Sample Size
Researchers commonly use statistical tests of differences between groups to estimate the likelihood that findings are due to the intervention rather than to chance. These tests can help determine whether the same effects could be reproduced for the whole target population. A general principle behind all of these tests is that it is much harder to demonstrate a "statistically significant" difference between groups (usually defined as a result that would occur by chance no more than 5 times out of 100) when there are only a few participants than when there are many.
Among the evaluations of model programs included in this review, two experimental studies (Milwaukee and the Early Training Project) began with extremely small sample sizes which provided these studies with very little statistical power to detect even fairly large effects. The largescale studies, just because more children are involved, are at an advantage in having greater statistical power to detect effects of the services offered.
Attrition Attrition (loss of study participants over time) can be a serious problem for any study. First, because attrition means that fewer participants remain, it reduces a study's statistical power to detect effects. Second, it reduces confidence that (a) the final sample is comparable to the initial sample and (b) the final program and comparison groups are comparable to each other. If the final sample differs substantially from the original, the results might not generalize to the original target population. If treatment and comparison groups lose comparability, the benefits of random assignment are lost, and the results of a comparison can be totally misleading.
Among the model programs in this review, four had attrition rates so high that initial random assignment could have been invalidated. 17, 18, 23, 28 Among the large-scale public programs, attrition appears to have been a substantial problem for at least six programs. 33, 37, [43] [44] [45] [46] 
Measurement Issues
Researchers must make sure that the tests they use to measure outcomes are administered accurately and fairly to all participants in the study. In many studies of early childhood programs, especially studies of largescale programs, standardized tests routinely administered by schools often served as the source of achievement test data for followup. Although this strategy provided data at low cost, it had several unfortunate consequences, including (1) less uniformity of test administration and (2) lost data because schools used different tests from year to year, and not all children-especially those who were retained in grade or in special education programs-were tested.
Studies that relied on school-administered tests would, at best, have less reliable test scores and smaller sample sizes. At worst, they would systematically have lost more poorly performing students from each year as the cumulative percentage of children retained in grade and placed in special education increased. Even when studies administered their own achievement tests, other research design flaws sometimes produced a similar distortion of achievement comparisons over time. 43, 51 The effect on these studies would be to gradually "erase" any differences between program and comparison groups with achievement test data as grade level increased.
Among the studies reviewed, measurement problems affect all of the large-scale program studies and at least four model program studies. 18, 21, 28, 30 It is important to note that measurement problems do not affect the other findings reported in those studies, such as effects None of the 36 studies reviewed is perfect; however, it is important to look at the overall picture.
on grade retention and special education placement.
In sum, none of the 36 studies reviewed in this article is perfect. However, while it is important to acknowledge their weaknesses and, perhaps, weigh studies of varying quality differently, it is also important to look at the overall picture. Each of these studies is a valuable addition to the literature and should be reviewed with an eye toward what it adds to our overall understanding of the effects of ECCE programs.
Long-Term Study Findings
This section discusses the long-term effects on cognitive development, school success, and socialization reported by each study. The results of each study's longest follow-up are reported in Tables 1 and 2 (for model program and large-scale program studies, respectively) for outcome measures that are easily compared across studies-IQ, achievement, grade retention, special education placement, and high school graduation. After the discussions of each type of outcome, two key issues are discussed across all outcomes: Did effects vary by characteristics of the children served (for example, by age, ethnicity, or gender)? Did effects vary with program characteristics?
Effects on IQ
Although the general public tends to think of intelligence as native cognitive ability (how smart you are) and of IQ tests as measuring intelligence, there is considerable disagreement among experts about what constitutes intelligence, the extent to which its development is influenced by the environment, and what IQ tests measure. 57 There are doubts about how completely and accurately IQ tests measure general intellectual ability. Nevertheless, researchers often used IQ scores to gauge the success of programs, and those results are reported in the following section.
Model Programs
All of the model program studies reported IQ gains at some point during or after children's program participation. In most instances, effects were sustained until school entry at age five, at which time 10 studies reported effects between 4 and 11 IQ points, 16, 18, 21, [28] [29] [30] [37] [38] [39] [40] the Milwaukee study reported a gain of 25 points, and the Syracuse study reported no effect. Three studies did not measure IQ at school entry. 17, 22, 27 IQ effects persisted the longest (into adolescence) in the two experimental studies that enrolled infants in full-day educational child care programs (Milwaukee and Abecedarian). Although two other studies that enrolled infants did not find persistent IQ effects, both were quasi-experimental 20, 21 Table 2 Large-Scale Public Early Childhood Programs a Notes a Programs are grouped such that public school program studies are listed first, followed by program studies involving both public school programs and Head Start, and then all Head Start studies. b See the related endnotes at the end of this article for complete citations of the reports and/or studies in which program methods and outcomes are described. c Throughout Table 2 , E refers to the experimental or intervention group, and C refers to the control or comparison group. d Outcomes listed as E > C or E < C were statistically significant at the p < .05 level, at least (that is, likely to have occurred by chance no more than 5 times in 100).
In some instances, the difference between the E and C groups was fairly large but not statistically significant, perhaps because of small sample sizes. Such outcomes are indicated as "E = C, but positive trend." e Results may be biased because children were not randomly assigned to experimental and control or comparison groups. f No pretest was given to assess/control for initial differences between groups. g Results may be biased because school-administered tests were used to measure achievement. h Results may be biased because of high attrition rates. varies by Bias toward no effect. High attrition. cohort Grade retention: E > C School-administered tests. Programs are grouped such that public school program studies are listed first, followed by program studies involving both public school programs and Head Start, and then all Head Start studies. b See the related endnotes at the end of this article for complete citations of the reports and/or studies in which program methods and outcomes are described. c Throughout Table 2 , E refers to the experimental or intervention group, and C refers to the control or comparison group. d Outcomes listed as E > C or E < C were statistically significant at the p < .05 level, at least (that is, likely to have occurred by chance no more than 5 times in 100).
Program Name
In some instances, the difference between the E and C groups was fairly large but not statistically significant, perhaps because of small sample sizes. Such outcomes are indicated as "E = C, but positive trend." Long- Bias toward no effect. E > C in grade 1 toward no effect. E = C in grades 2 and 3
Large-Scale Programs
Only one of the large-scale program studies provided IQ data using tests comparable to those used in the model program studies. 44 A small number of studies 35, 43, 48 provided results on a test of language ability, and another 51 administered a test of cognitive ability. In any event, only one large-scale program study found effects on these various tests of linguistic or cognitive ability after children exited ECCE and entered school. 47 
Effects on Achievement
Achievement tests measure ability and knowledge in the subjects of reading and mathematics. Compared with IQ tests, they are more focused on academic accomplishment and the acquisition of what is taught in school.
Model Programs
Estimated effects on standardized achievement tests varied among the model program studies. Five of 11 studies with achievement test data found statistically significant positive effects beyond third grade. 16, 18, 25, 26, 30 Evidence of effects was strongest among the experimental studies that had used random assignment to form comparison groups. Achievement effects were found through second grade (Milwaukee), fourth grade (Florida), and into junior high school (Abecedarian and Perry). In contrast, only one of the quasi-experimental studies of model programs found long-term effects on achievement. 30 
Large-Scale Programs
The achievement test results of the largescale program studies were quite variable. Four found no effects at any time. 37, 41, 45, 47 Five found initial effects that faded and ceased to be statistically significant by the end of third grade. 35, 39, 43, 48, 51 The others found statistically significant effects in third grade or later, though the patterns of effects over time are variable.
The variation in findings with respect to achievement could be the result of (1) the basic design weakness of quasi-experimental studies, (2) exceptionally high attrition rates for achievement test data that both reduced sample size and biased comparisons toward finding no effect, 33, 39, 44 or (3) some of the measurement problems described in the section above. 43, 48, 51 
Effects on School Progress and Placement
School outcomes were also measured by rates of grade retention, special education, and high school graduation.
Grade Retention and Special Education in Model Programs
Across all studies, the findings were relatively uniform and constitute overwhelming evidence that ECCE can produce sizable improvements in school success. All but one of the model program studies reported grade retention and special education rates, and in all of these the rates are lower for the program group. The one model program study that did not report rates (Syracuse) simply reported that there was no statistically significant difference. The estimated effects for the model programs are not always statistically significant given the small sample sizes; but in most instances, they are large enough to be of practical importance. Despite small sample sizes, statistical significance on one or the other was found in five model program studies, 16, 18, 21, 23, 30 and another, the Perry Preschool study, found significant effects on the rate of placement for mild mental retardation and for number of years of special education.
Grade Retention and Special Education in Large-Scale Programs
Statistically significant effects on grade retention or special education were found in 8 of the 10 large-scale program studies that collected relevant data. The failure to find significant effects in two studies appears to be the result of relatively low rates of retention and special education placement in the community as a whole (Cincinnati Title I) and/or initial differences between the groups (Washington, DC). Both of these circumstances would make it harder to demonstrate a difference between the experimental and comparison groups. 37 
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The findings constitute overwhelming evidence that ECCE can produce sizable improvements in school success.
High School Graduation
Three model program studies and two large-scale program studies had sufficiently long follow-ups to assess effects on high school graduation rates. 22, 23, 26, 31, 50 All five estimated that ECCE had a large effect on the graduation rate, though only the three studies with larger sample sizes found the effect to be statistically significant. However, added support is provided by the other studies that find effects on achievement, grade retention, or special education placement-all of which are predictive of high school graduation. 26, 58, 59 Effects on Socialization
Although the primary focus of long-term studies of ECCE has been on cognitive development and school success, socialization (the learning and adoption of socially accepted values and behavior) has received some attention, particularly in the model program studies.
Increased aggression at school entry had been found for three studies in which children began child care as infants, 20, 21, 60 but there is no evidence that this aggression persisted. Indeed, two of those studies found that program children had better classroom behavior later, 20, 21 and two other studies reported that children were rated by elementary school teachers as better adjusted socially. 17, 49 Two studies found no significant effects on primary grade teacher ratings of classroom behavior. 18, 26 Long-term positive effects on socialization were evident not only in teacher ratings, but also in parent ratings in one study 20 and in data on delinquency and crime in the only two studies that sought these out. 20, 26 In addition, several model ECCE programs were found to increase pride in school achievement. 61 The Perry Preschool study provides the longest and most intensive follow-up study of effects on socialization. 26 It found that ECCE was associated with increased commitment to school, better relationships with friends and neighbors, greater adult economic success, and, for girls, increased marriage and fewer out-of-wedlock births. (For further review of this set of outcomes, especially effects on crime and delinquency, see the article by Yoshikawa in this journal issue.)
Child Characteristics and Effects
One of the most important policy questions is whether ECCE programs appear to have different effects on different groups of children. This sort of question usually can be addressed by examining the results within a study (if the researcher actually compared groups of children) or by examining results across studies that served different groups of children.
In general, there do not appear to be large variations in effects for children from low-income families, though this question has not received much attention. Outside this range, family income becomes relevant; the same effects would not be expected for children from higher-income families whose development is not impacted by poverty.
One possible exception to this general rule is gender. Four experimental studies of model programs (Abecedarian, Houston, Perry, Early Training Project) found larger effects on achievement test scores for low-income girls than boys, though the differences were not necessarily statistically significant. Two of these studies found that graduation rates were higher for girls than for boys (Perry, Early Training Project). Results of the quasi-experimental studies of model programs are less consistent with this picture, and none of the large-scale studies which explicitly tested for gender differences found any.
While it is true that these reported gender differences could be statistical flukes, the findings occur with enough consistency in some of the best quality studies that it is reasonable to conclude that the possibility of gender differences warrants further attention.
Program Characteristics and Effects
Another important policy question is whether particular types of programs or constellations of services appear to be more Long-Term Effects of Early Childhood Programs on Cognitive and School Outcomes
Four experimental studies of model programs found larger effects on achievement test scores for low-income girls than boys.
effective than others. Again, one can try to answer this question by examining results both within and across studies.
Comparison of Model Programs with Community Child Care
Of the 36 studies in the review, only the Abecedarian study investigated the potential effects of the comparison group's participation in other forms of ECCE. 62 Comparison group children who had attended community ECCE programs that met federal guidelines for quality 63 were found to have higher IQ scores than comparison group children with little or no ECCE experience. The estimated effect at school entry was roughly half the size of the effect of the Abecedarian program.
Head Start and Other Early Childhood Programs
Another issue addressed by some withinstudy comparisons is the relative effectiveness of Head Start compared with other ECCE programs, usually public school preschool programs. Public school programs might be thought to be more effective because they pay much higher salaries than Head Start and can attract betterqualified staff, but Head Start offers a broader range of services. The studies reviewed here all reported smaller effects for Head Start. 32, 36, 38, 39 Of course, Head Start children tend to be more disadvantaged; therefore, with one exception, these comparisons could be affected by preexisting differences between the two populations. The exception, a study that randomly assigned children to either a model program which continued through first grade or to Head Start, found that the model program produced a larger effect on longterm achievement. 38 
Age of Entry into the ECCE Program
A number of the older model program studies were designed to investigate the effects of age of entry and duration of services on child development. 18, 23, 25, 30 None found significant effects from earlier entry (for example, from entry at age two rather than three years). 64 Unfortunately, these studies tended to have such small sample sizes and such high attrition that only very large effects could have been detected, and the results cannot be considered very conclusive. The Child Parent Center II study 32 was the only other study to estimate the long-term effects of variations in age of entry, and it found no advantage for children who entered at age three compared with children who entered at age four.
Effectiveness of Add-on Schoolage Services
Intuitively, it makes sense that, if preschool is good for children, then continuing to provide them with enhanced services during their subsequent school years ought to be even better. Two studies provide information about the effects of such extended elementary programs.
In the Abecedarian study, half of the program and control groups were randomly assigned to a special schoolage program at age five, enabling the researchers to compare the effects of ECCE alone, ECCE plus an enriched schoolage program, the schoolage program alone, and no intervention. The schoolage program was provided for the first three years of elementary school and consisted of biweekly home visits in which teachers provided individualized supplemental activities in partnership with parents and social supports for families. By adolescence the results were clear. Substantial effects on IQ, achievement, and school progress were produced by ECCE alone. The schoolage program was largely ineffective and, as an add-on to ECCE, had no effects on IQ and only mixed effects on school success and achievement.
In contrast, the CPC II study found that enriched elementary school services added substantially to the effects of ECCE, with the size of the effect increasing directly with the number of years of enhanced elementary services. One possible explanation for the difference in results between the Abecedarian and the CPC II studies is that the two research teams studied different programs. While the Abecedarian program was a modest supplement to the children's school experience, the CPC II program
To have any effect at all, schoolage services must be more than add-ons to a preschool program.
changed the elementary school in marked ways: classes were smaller, additional classroom and support staff were added, and parent involvement was emphasized. An alternative explanation is that the parents who sought out and continued participation in CPC II somehow differed from those who did not (that is, they differed from the control group), and it is those differences rather than the intervention that led to the observed benefits.
In any event, it seems clear that, to have any effect at all, schoolage services must be more than add-ons to a preschool program. These services must actually change the learning environment in some significant ways before they can be expected to produce benefits in addition to those produced by ECCE.
Conclusions
Many studies have investigated the long-term effects of preschool programs on disadvantaged children, but they are far from equal in their capacity to inform public policy. One conservative view of the literature would be that only two studies provide sufficiently valid estimates of the effects of ECCE-the Abecedarian and Perry Preschool studies. The other experiments are impaired by various methodological problems such as small sample size, attrition, and selection bias.
Of course, this is much too narrow a view. The Abecedarian and Perry programs each served African-American children in small cities, so focusing on them limits the conclusions that we can draw to those populations. The other studies can add a great deal to our understanding of ECCE programs in terms of types of programs, populations served, and social and historical context. Thus, information from these other studies may and should be used to supplement the information from the stronger studies, especially if their short-term findings, at least, are consistent with those of existing experiments.
It is from this perspective that the concluding section returns to the policy questions posed at the beginning of this article.
What Are the Effects of ECCE and How Long Do They Persist?
The weight of the evidence establishes that ECCE can produce large effects on IQ during the early childhood years and sizable persistent effects on achievement, grade retention, special education, high school graduation, and socialization. In particular, the evidence for effects on grade retention and special education is overwhelming. Evidence is weaker for persistent achievement effects, but this weakness is probably the result of flaws in study design and followup procedures. Evidence for effects on high school graduation and delinquency is strong but based on a smaller number of studies.
These effects are large enough and persistent enough to make a meaningful difference in the lives of children from low-income families: for many children, preschool programs can mean the difference between failing and passing, regular or special education, staying out of trouble or becoming involved in crime and delinquency, dropping out or graduating from high school.
Do Effects Vary with the Population Served or Type of Program?
Benefits from ECCE programs appear to be produced via a number of different types of programs and across a number of different groups of children. Indeed, the best predictor of the size of program effects may be the size of the gap between the program and home as learning environments, rather than whether a child is a member of a particular group. Thus, effects might be expected to be largest for the most disadvantaged, though there is no evidence that meaningful effects cease if a child's family moves above the poverty line. Indeed, there is even some suggestion at the other end of the income spectrum that children from very well-off families may suffer from ECCE inferior to that provided by their homes.
The most interesting hint with respect to variations in effects with child characteristics is that long-term effects on educational Preschool programs can mean the difference between failing and passing, regular or special education, or staying out of trouble. achievement and attainment might be greater for girls than for boys. The reason is unclear, but because boys from low-income families fare so poorly in the educational system (twice as many boys as girls are in special education), further research on this topic is warranted. Possibly, teaching methods could be altered in ECCE or in elementary schools to better accommodate the needs of these boys.
With respect to program characteristics, evidence about when programs should begin and how long they should last is mixed. The notion that development is more easily influenced earlier suggests that earlier programs should have larger effects. This notion is confirmed by cross-study comparisons but receives little support from within-study comparisons. One possible explanation for the apparent contradiction is that within-study comparisons have tended to look at very limited age differences such as the effect of beginning at three rather than four years of age. The more important difference may be between beginning in infancy versus beginning later. Also, research on brain development indicates that the same effects on brain development can produce different effects on cognitive and social development depending on the age at which they occur. 65 Thus, ECCE beginning with infants and continuing to kindergarten may be required to produce persistent effects on IQ and may produce larger effects on academic success and, perhaps, on socialization as well.
Guidance with respect to the effects of enriched elementary school programs is limited and mixed. Despite the intuitive appeal of the idea that fade-out in the benefits of ECCE might occur without prolonged intervention, the empirical support for this view is extremely weak. Fade-out is more apparent than real for all measures except IQ: prolonged effects on achievement, school success, and socialization occur without schoolage intervention. The only direct support for the need for prolonged, schoolage intervention comes from a single quasiexperimental study. 32 However, improvements in elementary education for children who attend poor quality schools would be expected to contribute independently to child development including IQ, achievement, and school success and might be a way to improve long-term educational outcomes for boys. 66 
To What Extent Can Findings Be Generalized to Existing Public and Private Programs?
Research supports the view that large-scale public ECCE programs can produce longterm cognitive and academic benefits for disadvantaged children. Comparison of estimated long-term effects between model programs and large-scale programs indicates that the latter tend to have smaller effects, perhaps because model programs provided higher quality services than many of the large-scale public programs. Of course, the extent to which the large-scale public programs that were studied accurately reflect today's large-scale public programs generally is unknown. Nevertheless, there is a risk that today's public programs will not produce the desired benefits because they are lower in quality (larger classes, fewer staff members, less educated staff, poorer supervision) than the model programs.
Cross-study and within-study comparisons suggest that Head Start has been less effective than better-funded public school programs, although these comparisons suffer from methodological problems that reduce confidence in the results. Nevertheless, these findings are consistent with the view that quality matters, a view recently endorsed explicitly by a national panel examining the future of Head Start. 67 
Costs, Benefits, and Financing
It should be evident that ECCE can produce substantial improvements in the cognitive development and educational success of disadvantaged children. The best-known source of support for this view, the Perry Preschool study, does not stand alone, and its effects are not unusually large. Much larger effects might be produced by the Abecedarian program model. From this perspective, the benefit-cost analysis of the Perry Preschool program provides a conservative estimate of the potential returns to public investment in ECCE. 68 Results of this benefitcost analysis are presented in Table 3 .
As can be seen in Table 3 , the present value of benefits (the current value of a future stream of costs of benefits) 69 of the Perry program greatly exceeded costs for both program participants and the general public. This is true even if all benefits from reductions in delinquency and crime were totally omitted. The national cost of failing to provide at least two years of quality ECCE is extremely high, on the order of $100,000 for each child born into poverty, or $400 billion for all poor children under five today. 68, 70 An immediate and substantial increase in public support for ECCE is warranted, therefore, on economic grounds alone. However, the appropriate public policy response is more complex than providing two years of quality Head Start to every poor child.
Thirty years ago, when fewer than 25% of mothers of children under six were in the work force, a two-year half-day preschool program for poor children might have seemed like an appropriate response. Today, it does not. In 1990, nearly half of the children under age three were cared for by someone other than a parent. (See the article by Hernandez in this journal issue.) For poor children, welfare reform that requires mothers to work outside the home will greatly b Some small portion of college costs is likely to have been borne by the participants, but this could not be estimated from the available information.
c The benefits reported for employment include all costs paid by the employer to hire a participant. Allocation to participants and the general public assume that: (1) the marginal tax rate is 25%, (2) the value of fringe benefits received by the employee equals 10% of salary, and (3) the value of other fringe benefits paid by the employer (for example, the employer's share of Social Security payments) equals 10% of salary. increase the numbers in the future. Moreover, whether or not children are poor, the quality of the ECCE services they receive is important for their development. Poor quality ECCE could be detrimental to the development of any child at any age. It is no longer just the benefits of quality ECCE for disadvantaged children that are at stake.
Bringing ECCE services to all children who could benefit from them will not be cheap. Realistically, the cost of serving all poor children under age five years in quality part-day or full-day (depending on need) ECCE programs could be as high as $25 billion or $30 billion per year. If to this amount were added sizable subsidies to nonpoor families to encourage them to purchase quality ECCE, the total cost could approach 5% of the federal budget (though the cost could be shared by state government, as well). However, based on the evidence presented above, these costs would be offset over time by reductions in social problems that cost society far more each year.
A more comprehensive strategy is needed to increase the public and private resources devoted to ECCE. Such a strategy might include a public information campaign to explain the importance of ECCE quality to parents, paid parental leave for parents of children under one year of age, and public funding for accredited ECCE on a sliding scale with full funding of quality care for children in poverty and partial funding for many more children. 70 Other alternatives are available, but the important point is that the nation needs to move ahead with public support for ECCE. Current policies are penny wise and pound foolish, inexcusably costly in human and financial terms.
